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(54) HEAT RADIATION PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the thermal 
conductivity in the thickness direction of a flat plate 
made of a uni-directionally C fiber-reinforced composite 
material with the C fibers arranged in the thickness 
direction, by covering the front and back surfaces of the 
plate with thin plate-like metal members of specified 
thickness or less through a metal braze. 
SOLUTION: A flat plate 1 is made of a uni-directionally 
0 fiber-reinforced composite material with the C fibers 
arranged in the thickness direction and the front and 
back surfaces of the plate 1 are covered with thin plate- 
like metal members 2 of about SOjim or less through a 
metal braze. A heat radiation board 4 is composed of 
this flat plate 1 made of the uni-directionally 0 fiber- 
reinforced composite material with the C fibers arranged 
in the thickness direction, metal members of a high 
thermal conductivity covering the front and back 
surfaces of the plate 1, and polymer adhesive layers. 
This provides a thermal conductivity in the thickness 

direction equal to that of a Cu-W composite material as well as superior air tightness and seal 
property. 




a9)H*BH^jt (jp) <i2) ^ H 4^ ^ ^ (A) (limsmH^B8S# 

#Pi¥9 - 298260 

(43)i:tBIB ¥^9^(l997)llfll8H 

(51) Intel* stwiB^ ;fi^aia»# fi ms^i^mi 

HOIL 23/373 HOIL 23/36 M 



l^aS^ Ticffi^ M^COSCl FD 7 K) 



(2i>die## 


4$l^¥8- 134309 


(71)aiaA 


390022998 










(22)mRB 


3pri£8^(1996)5^ 1 B 




















^^^^ 






















(72) ^mm 










«3aaAMII|J*#«nS«*-l«l 1 TB 3S 1 
















#a± Mil «i= W2«) 



(54) 



(57) [mm] miEm) 




(2) 

1 

(000 1 ] 

(MPU. CPU, DRAM^) RC^VN-y- h7>>'X 
[0002] 

[0 003 ] mc. mmm'^iz^ <rj:K). * ^.t-nsisii 

L/ . ]S!(^.«®— H*s>'^• y - ©JI-IUKSaf J: ^ (C 

«0 3-C^f;3tX-S. laaJCfcl^r. 4«m«>&. 5B 

[0004] c<Dm'^(o^mmt. i mmMfi^ 
(0. 5-2mm) , m^nc mM<omBmmtfi+^:^ 

-5 c <!: *5^>s-c , gcc -g- n « s> 3 >m(D^mm^ 
*4£+^MiBta©/jN3i,»®^/M^rif«-r*sc<t. ^ 

ii±^towmmi>cus^mcj:f)mmtiA'im^Lx. 

S-C*?,. 50 



#^¥9-2 98 2 6 0 

2 

[ooo5]fieoT. c©cfc^^5:m««, isie^. 
nri>s>";a>M*4». i^Essi^ (cte) *h. 

2X 1 0-'y"Ctm [CTE= 17X1 0-»/°C. I^fe 

(C. T) =39 OW/m • K ] , Tib 5 ^-i* A 
(CTE = 2 4 X 1 0- VC. C. T=2 7 0W/m- 

K) tj:t'om^m(om^^micMLXf\-^s{,»tcfyic, 
ne>©Sfiffi^c^)S^i«^f^©^^ftS^=^©]B(iiivti 

{^ffl-r -s c i immx^ -y tc, 

[0006] C ©<fc ^ j:cIih*> 6 . C ©&!».«© W*4£ 

F^*iMW3n-Ct>6 <#ggHS6 0-226 1 49 
^. !^-fiV3 - 2 9 3 0 9-^. #P3¥5 - 1 8 6 8 0 4 

= 4. SXIO-'Z-C, C. T= 1 6 7W/m • K-C* 
0. •ty:/-f'>«CTE = 5. lxiO"/*C, C. T 

= 1 4 2W/m ■ KX$>?>, ) 

-etx-ens 9 0 GP aSO^S 3 0 GP a illSl^/cJbK. 
*>-r;0>^J^fflJ$i^©jSl,i-C4)i^C»?giE£::^3©^^«iglf 6 

[0007]S/c, fiLSI i^J:^'©^(^^zS^*>'^• -s^-i^'jjs 
MP U!5: i'i L ■Cfflt.i y :^;^r3 > f 3u - 4f - 

[0 00 8] 

tie*JSJB©lltttcffii?(^r^c$nfc*>©-r*r>T. 

^©fe©-c. /1375■|^i]©l^.e^^:»57^:^< ^ J13*n 
mmfM^(0. 5^2mm) ©a!S-CabS{Cfe*i*^*D6 

3b K) . aoS«B#SJ>'<£fflB$©SS^{I:tc J; SS«®© 
iiJAsn'^^T-^a©/lH£>S:.2. J: ^j5:S^Jc;:^©%^*«+ 

©ga^ji-rs. 

[0009] 

Mf+©¥«©^SWM*^\ /13$^5 0 Mmfe(T©PIKl:*: 
[0010] *I6H^^»5.13:, 5tic-:^r^t4i^^»«®{b 



3 

mmx\t. mm^ (mkft-ti) ^ci'(D*iL^. (^m^p-k 

4 5 0-^) , 

[0 0 1 1 ] c(Dm.mmit. mmmmo^mi^xiz^tj:^ 

J5$CD:^g|J^Sr,SJC>-S«^f;tf4©lS3:J^|6l (B|J 
[0012] 

[0013] f Ji*:)^, :*^B^©«tf!ftffi<Di1-«Bll 1 -C 
[0014] *#6B^-C(^3n€>J^3glS*ft*W$:^|SjK 

smmm(om.^yj\i>i<i:>^BM^i}i+^i,c:k^i,^h(D^m 



(3) !|fPB¥9-2 98 26 0 

4 

oym&m^u i . o o o w/ (m • k) fe(±o^>©*s* 
[00151 c©it^Mif4©awi 

mmffimMmmx$>-,x. ^mtngm'k^m^tti^ 
ttmx&i,, -isiPimmmymmm-^m4<Dtpxi>. i^ 

iCWmW-G -3 23 507nxmm.$ H^i><D. *-2,t,» 
imm^3 - 2 4 7 5 6 3 ^i^fR-^^I^P^^ 5 - 5 1 2 5 

[0016] ±m(o-:^f^immx^mm'^^m (&. 
20 F4> UD cycm-^wmtm-rct-Ai$,:6) t>t. -:fj 

- ;^ j^j: e<0^m»i^fSi L- fc 7 x y -;i'^fli^c 
Jg!fbttlBffla(D^?K (mmtLxyji-y V)ir)i':^-Jirj: 

mmummw^i^m.^ti. K-o—iji^icmm^^m'^iLx 
«ri!^b3i±r. ^(D'lk^^wm^'pxmummLx . 

b-c. -m<Dmimiitmst,cx . iHm+^icim^rjimi 
isuijm ^tiict iimwLX$> s . 
[0017] i.m<D:^&xnfbtifcv D cycm^u 

> K V - EX. /P3 1 m m© J: nc^S?r«a^ < W 

a-rci*5-cif ^©-c, ^tcj?$L/U„ $/c. ±M©u 

D C/ca^W4«. IS!!«6©BS^J:^l^ii£ft:^|Si©5* 
40 tt**S5 ~ 1 0 G P a tigl^fcto. C©:6-t6]©f#iBltt*s 

* . ^M-^-fe ^ 5 f ;^ i^c i ©«HJ3Ifi^^©S^c 

ix^, IttC. ii5iffl*l:fr(6j©f^e*^3!»S4 0 OW/m • K 
fel±-C*«). «ffil!lliit^:ar(pj©S!iS14^Ali OGPaJW 
T©ffi-C*SUD C/'C«^t*f4*ffll,>i,©*iSfS L 

[0018] C©J: ^ i^c1t^t**4©2p^ij, ij^^-^-fe 

■^5 2'i';:^<i:S«L-C4>, -4 0~1 5 0°C©J;^>:cia 

SISHT. #Ji©¥SiJ:b'Hr^.ic;:^3©ii^*vjN3Ci„ 
50 ^©sfi«. i^Sli*i©»T®:j^i6j©^05g^t!tSJ>Wt^ 



5 

[0019] C©J: ^i&ffi^W4cr)3p^«, l^e^. 

[0 020] ±i^L/yt1fi-^WiMf©¥«©^«MB(C^iS 
(0. 5~2mm) T'*-2.©-C. ^(i2*^/S.j,>r-ix 

L/-ci^^©-e. m.m^m&<^\ 

[0 0 2 1 } s/c, ±aiL-/ca^t-tM©^tf?©^«ffiffi 

fc#JlS|5<!t*«Sgf^-r-5©-cttAj:<-r. K-Stc©;?*^^ 

^ < ©it^«. m^^nmic&n-fyi^ o ?><D'cmmv § 

Tfc. ^ftipmcWM©^^^**^;^!^!^. -::^;Sj>tffiij© 
ffi^«5f4tt*i;o«R*SL5cci©-c. ^llSPt*fflii*5|!flK:a 

fflift*s¥*mc^L-cfflti^^>©-cA-S©-c> 

tc. c© "SO" *ffis{)r/jN?<-rsci*i-e#5, 
asISM *«^MM-r s c i diiJ^^H^ & 0 . Mf^B^ tt^a 
Mi «>lRl-1vr*4©^)llgm^«^T-5 C <t*S5f 3J UCi. 

[0 02 3 ] ±m<D^mm^t uxit, ^mm. ^mm 

* ^. t^tt^Ajr i'©SSte^^*iiS < «5g14©at^ ?s> 

fffitSRO'e-s^^>3'r'©^»t4?r#ii:-r.si> 
a^fi. mumAmiL'i.\ ?giiJ5g©^s*i6»-ty 

[ 0 0 2 4 ] Si^c. ±ai©^g|5W©JS${i+^SIt^ 
rJjt^:>%5 0/LtmJJiT (»iL/< «5~4 0 ym) t?* 



(4) i^M¥9-2 9826 0 

6 

ct ^^ic;;:^7©l%**^;*:tr < 0 , iiwm^ffl?*!?::^ c ^ 
L/, H{CBuai©^^t^iMf©¥«©««ffi'^©e^(c*jt,> 

^m>, C©J: 0. ImmilJWi© 

^isajww^f^a^t?* 0 > 5 0 tt tn;ifeiT©^aptt*s 

[0025] C ©J; ^1 ^c^MSm*. Mi!? b 
[0026] -e-C-C. C©J:^%**?Sc§TSfc»{C. 

20 *^Hj-ctj^ n ^mt^^r^mm^ -n - ^K>t^ fc^^ 
7§s?jaa*s 6 0 0 'cAi e, 1 0 0 0 •c?ijs© 4>©^ -e* 

:'7-j|^>i©^#^35i(E>»9=-^>*$WLfc?Sttii 
^, f§g4S)g{* 8 0 0 °Cfe{Tifife©ci 'i'M t J:t$5-r 5 i 

{6(,^/c«>f'p»tt(mt-»*i. sic:;tt©i«i,»?-i?>^^Wb 
rt,>4fc«i)tc. X^j|^x»T;u=f>#H«*ptcj:0©* 

'?©1S-^W> iSifflS{*8 OO'CJ^iilgn-^JcOiSt^ 
J&s, 7j<*#ffl^-c©n'i?'f^(:t;^5pJSg-C&0. iti^MffifC 

[0 027] ffiffl-r?>#JlfSiLTW, n-t'WiCj^n 

5*ai. ^'DA 
[00 28 ] ^^gffl■r^#Mgm^^)lcI■i/<t^co^,»T. 

JlSPWiLT--;'->-;U^ <£^---:;^r;l/) , ;^7->U 

[0 02 9 ] ^^©ll»c^fcor«, ^(c?§ 

50 iSSe 8 0 0 'C^C^Jl P . 0iJx. li^ ^^l' P -t? X 



X^JtPtff. 9 0 0 'C- 1,200 'CODSlg-Ctf ^ C i 
feJ:t,^, D -i^-fWJSa^i 1 , 2 0 0'CiBji-C»> ^§|5 
S|5t^i*i^^{tL//cO-r-5Ct*i*-5L. ja*{C9 0 0 'C 

[0030] *ifeBj©)ES3^«»^ iK^j»ifS*s/f ?:firifiiK 

(2 0 OW/m • K) =Sr#L-Ct»*/c«>i6!i:?»tt!«iJ^f-C* 



(5) iNpg3¥9-2 98 26 0 

8 

T^?c*;^ft;;^(D#6**5fg< , w^c^mmam. ( s o o 

OA^*>fi^^ffita (4 0 0 m£2 c m«T) -C$>i>tcA. 
[003 1 ] 

[0032] mmm i 

UD c/c«^wf4iL.T, a 1 cc^-r^t4^ 
-*ffli>Tgati53?»j:&iDj<bii:ft:i?[aitc^K^L. ■!^-yx2 

5. 4X2 5. 4X1. 0mm (*8^:)^rSl»lmm) © 

mi] 





5 0 0 W/m • K 




2 0 0 Qcm 




7 W/m • K 




5 5 0 0 fiQcm 




7 GPa 




7X1 0" VC 



[0033] ^mmt Lxm^ i o u mommMMS 

iMf^l 0 8 3*C) ^m^'^i^br^^yiDVa'^ 
(BNi-7. il#,8 9 0'C) 

SjSitt^Fc|3t?9 5 O'CfC^nifiL-Cg^L/Co C©B#, !|f 

•en^g'tiH 1 j^o'a 2 r-^ s ti s 4>©-e* -:> fc. 

(00341 V ^fVW^Ifif)-^ 40 

>i«i©M7^(c^iif{c?inr)2;*^f9, ^tj:mtmm.t 
Jico-ct^fc. -e©^©--:/^r;i/a'5©/i3(ii^i 
0ym-C*-,/£. C©«^«©l[3:er|Djcr)?»g^ 

*«2 5 ow/m • Kr, ir;3:>7[Sj©«i||g5i^« i i x 

lO-'/'C, |A3:^rr^©5*14^Wl 4GPa-C-*i3> n 
[00 35] l^*)::i>mtr)V=.i-m.t(Dmc, 

vmi,fcmm.^i^i^ ^ (ii6o%. is4o%) -cm^ 

l^T, (0'C*>6 1 5 0X1) =£^«3ill./l 0 50 



[0 03 6] mmmz 

-' ^mm tLnitm^zo u m©* u •:fy'>m^i^ 

i/cP'^MiL/TW- •;;-5r;l/P':> (BN i - 1 , gji 

,■^.9 7 5 ~ 1 0 4 0 "o ufc, mmm l il^m^C 

UX. :^-r>?S/-?'->-;up'?/ffl^t*if4/- -7^ 
;i'P'i;/*>;:7'^>?S=&S:*a. *«il^^cti-ci i o 0 

[0 03 7] -e©M^. njgfiai 1 tmmicm0rj:m^i)i 
tame. sfc. s^T^x h fep^n^c^^^fc. f#<Dn/cS 
^^<Dm^-fff^(om&mmi,t2 3 ow/m • k-c^o . 

)A37?(or©^Sg^«6. 5x 1 O-'/'CX-m. 

;^r^©5¥tt¥tt 2 5 G p a -cii . ^mffitt^aii^fiiiis 

[0 03 8] ^Si5^j3 



^*^Sfgi L/T 1 0 A/mJl(DXf*>UX (SUS30 

4)m^mmb. i^fcu^tituxmno (bcu- 
1 . ikijs 1 0 8 3 -c) i:mmLtc. mmm i tmmitc u 

[0039] -5-<DM^. mmm l <b|^«CC^»;^j:S^;S>^ 

<Dm&itt 1 5 G p a -c* 0 . mm&mwm^mmm:Ji 

[0 04 0] ^Sfe^ij4 

L/. ^ feu t LX l^mmRVi ^ 8 0 --8 0 

0-C) «:{gfflL/c. -=-^:;^;U?S/r£ttiKn'^7/«^M^4 

X8 5 0V(,cmmLXm^Lfc. COH^. EE::tl*5Mp 

[004 1 ] ^(Ditem. HMfi^j 1 tmm(fcmmm^f>^ 



(6) #Pa¥9-2 98 2 6 0 

10 

[0 04 2 ] mm 1 

o/imoji?6ci^-tcss{^bfc&cD:&ffl.^t, mmm I 

i-:^xmmm^^b oksycm'<o!£t)^nu^. is 
o-cccr2B#ra<mLT, m^Ltc^c^. mmm^ 

OW/m • K. mSm^l 2 X 1 O-'^/'C. 5*tt^{i 1 
5GPa. I OmQX$) -ofc. 

[0 04 3] mmm i '--4Rmtmm i vm^rifcm^ 
20 i^:bi^T. *2^ci^^Tc m2i)^h. mmmi--A(D^ 

mmx. S i 0 . 5 mm) . A 1 , 0, 1 m 

[0 04 4] 
[«2] 



Irani (Z)X 


(W/m-K) 


(xio-v°c) 


(GP a) 


/S^O.SramSi 

(Sa)CO^^^ 
(IQ-VK) 


S^lmmAlzOa 

CAl^O)©^^ 
^(10-VK) 


Ct:) 




4 0 0 
24 0 


1 7 
24 


12 0 
6 9 


7. 3 
5. 7 


4. 1 
3. 4 


(1083) 
( 660) 




4 3 0 


1 9 


7 3 


4. 2 


2. 6 


(1234) 




17 0 


5 


39 0 


0, 4 


1. 5 


(3683) 


m/ 


2 0 0 


7 


2 9 0 


2, 3 


0 


(1083) 




2 5 0 


1 1 


1 4 


0. 9 


0. 2 


890 




2 3 0 


6. 5 


2 5 


0. 5 


0. 0 


975 




24 0 


1 0 


1 3 


0. 7 


0. 2 


1083 


mmM4: 

Jfc«*!ll 


2 8 0 
2 9 0 


1 0 
1 2 


1 2 
1 5 


0. 7 

1. 1 


0. 1 
0. 2 


780 
200 



[0 04 5 ] 



50 



(7) 



11 

[03] ]S5S^«f=t t A v^- i^<0i^^mmm-Ci3 



#PI¥9-2 98 26 0 
12 



1 
2 
3 
4 
5 
6 
7 
8 



1] 




1 



3. 



[02] 






[03] 

lllllllllllllllllllllllillillll 




1 




i 









